The use of Mohs micrographic surgery for poorly defined cutaneous tumors is present in a few departments in Spain. Reintervention is occasionally necessary when the margins of the surgical specimen are invaded by the tumor. We propose the use of ultrasound to assess these margins by imaging the surgical specimen once excised.
B
asal cell carcinoma (BCC) is the most prevalent skin tumor in white populations. Its incidence has been increasing for several years, owing in part to increased life expectancy and primary prevention campaigns. 1 Basal cell carcinoma accounts for a high percentage of dermatology consultations and associated surgical interventions. Reintervention is occasionally necessary when histopathologic analysis shows the margins of the surgical specimen to be invaded by the tumor. We assessed ultrasound (US)-based examinations of surgical pieces before histopathologic analysis to predict involvement of the surgical margin.
Materials and Methods
A prospective study was conducted in the dermatology departments of the University Hospital Complex of Ferrol and Puerta de Hierro Hospital. The study population comprised 65 patients with a clinical suspicion of BCC who underwent complete removal of the lesion with a surgical margin of approximately 2 to 3 mm depending on the location and limits of the margins (Figure 1) .
Immediately after the tumor was removed, a US examination was performed on each of the samples with a high-frequency linear transducer (10-18 MHz, MyLab Gold 25; Esaote SpA, Genoa, Italy). The tumor was placed with the epidermis facing up on sterile gauze and fixed with 2 small-gauge needles. A 1-cm layer of US gel was then applied (Figure 2 ). We subsequently performed a US examination of the surgical piece covering all the axes and selected those images where the surgical margin seemed more reduced ( Figure 3 ). After examination of the images, we established the US limits and measured both the lateral margins and the deep margin in these areas (in millimeters). Margins were defined as a hypoechoic area that contrasted with the hyperechoic dermis or adjacent subcutaneous tissue. In cases of involvement of a margin (contact between the hypoechoic edges of the tumor and the lateral or deep margins), the area was extended for subsequent histopathologic confirmation alongside the surgical specimen.
Results
The mean age of the study population was 76.36 years (43 men and 22 women). Tumors were located at different sites on the body surface, mainly on the face (78.47%). Other locations included the scalp (10.77%), the trunk (6.15%), and the extremities (4.61%).
The surgical margin in the US study measured an average of 1.61 mm (range, 0-3.8 mm) with respect to the lateral border. The edge was an average of 2.05 mm (range, 0-5.7 mm) deeper than that of the lesion.
Seven patients were excluded from the study as a result of disagreement over clinical and histopathologic findings. Therefore, the final sample comprised 58 patients.
The specificity of this study reached 91.66%, with only 5 false-negative and 2 false-positive results. The negative predictive value of 96% indicates that US is useful for delimiting tumor involvement of surgical margins in BCC.
Discussion
The use of US in dermatology has grown exponentially in recent years. Although it has been part of dermatology practice for more than 30 years, it has only begun to be used prospectively during the last 10 years. 
Vilas-Sueiro et al-Ex Vivo High-Frequency Ultrasound for Basal Cell Carcinoma
Despite the multitude of scenarios in which US may be very useful, we focused on its use as an instrument for assessing tumor growth. The advantages of US are that it is noninvasive and widely available (compared with computed tomography and magnetic resonance imaging) and can be performed by an appropriately trained dermatologist. In addition to existing in vivo tools such as dermoscopy, other newer techniques, including elastography and confocal microscopy, are more sensitive with respect to the degree of tumor invasion.
2 However, these technologies are not available in most centers (elastography and confocal microscopy), and dermoscopy had some limitations (morpheaform subtypes and deeply recurrent tumors).
The use of this technique before surgery for the delimitation of the deep margin in BCC has been evaluated in published case series. In many, the margins were irregular, and in some, the locations of the lesions (inner canthus and nose) made assessment impossible. 3 Pasquali et al 4 reported on ex vivo highfrequency US for management of nonmelanoma skin tumors, concluding that ex vivo US could increase the surgeon's confidence when performing complete tumor excision.
A subepidermal hypoechoic band is the term used to describe the impact of chronic sun damage to the most superficial dermal layer. It is characterized by a defined hypoechoic band at the top of the dermis. This appearance is relevant, as the hypoechoic band may make it difficult to identify the margins of the dermis and because BCC is often found in areas of chronic sun damage such as the face. 5 Our findings are noteworthy, as high-frequency US can predict ex vivo margin involvement and therefore may play a role in the prevention of local recurrences. The use of this approach would also reduce the need for further surgery in recurrences and the time to histologic confirmation of surgical margins, especially in cases with free margins on US images, which can be confirmed with a high negative predictive value. Although our data our promising, further studies are required to confirm them.
